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[57] _ o ABSTRACI‘
A eappmg head fer screwing a prethreaded closure

capping head includes a housing adapted to be secured

- to a rotatable drive spindle and having a bore formed

‘therein which is open at one end. A quill 1s mounted in

the housing for free rotation therewith. The quill con-

tains two radial bores which house a pair of poppet -
valves. The capping head also includes a torque-
dependent clutch having a drive plate secured to the
housing and a driven plate secured to the quill. The

clutch is constructed such that it will stop screwing a

- prethreaded closure onto a container once a desired,

predetermined torque value is reached. A chuck is at-

- tached to the driven plate and is ﬂuldly activated be- '
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tween an open and closed position by the poppet valves.

An activating arm is also present which is attached to

the quill and cooperates with a cam formed on an inner
peripheral surface of the housing to selectively operate

the poppet valves when the torque value between the
drive plate and the. driven plate exceeds the desired,

predetermmed value

22 Claimsé 17 Dfawin_g Figures .
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~ capping head. See U.S. Pat. Nos.

CAPPING HEAD

FIELD OF THE INVENTION

- screw thread.

BACKGROUND OF THE INVENTION

4 633 646

ThlS invention relates to a capping head for SCTewing _5 '-

- prethreaded ur C rs provided witha .
prethreaded closures ento ontaine pre d ~ ping head which will screw prethreaded closures onto

containers:. Until recently, non-threaded closures were

- inserted onto the neck of a container and a capping head
~ came down and formed the closure to the shape of the
bottle’s neck. With the advent of plastic closures, it

‘became possible to mold the threads into the closure values.

~ Other objects and advantages of the present mventlon:: a

- such that it was no longer necessary to form the closure

on the container’s neck. With prethreaded closures, it
- became customary to place the closure on the contain-
er’s neck and then move the container into alignment
with a capping head which would come down, contact

15

20

'y

The general object of this invention is to provide a

‘capping head. A more specific object of this invention is

to provide a capping head which will screw preth-

~ readed closures onto containers prowded with SCrew
threads.- | |

Another object of thlS invention is to prowde a cap

containers at a faster speed than conventlonal eapplng |

heads..

~ Various form_s of capping heads are currently on the_ 10

- ‘market for applying plastic and aluminum closures onto

Still further, an ob_]ect of this mventlon is to provide

‘a capping head which initially grips a prethreaded clo-
'sure and positions it over the neck portion of a container

before the closure is screwed onto the container.

A further object of this invention is to provide a
capping head which will screw prethreaded closures -
onto the neck portions of eontatners at uniform torque

will become more apparent to those skilled in the art in
view of the fo]lowmg descnptmn and the accompany-

o mg drawings.

the closure, and screw it onto the container. The clo-

sure would be tightened to a predetermined desired
torque by a non-frictional magnetic clutch which was
located between the chuck and the quill portion of the

4,364,218 and
4,492,068, and U.S. Ser. No. 602,237, filed Apr. 19, 1984

.and assigned to Aluminum Company of America. Such
30

- capping heads worked satisfactorily provided the preth-
readed closure was initially placed squarely upon the
- container’s neck. Problems would occur, however,

when the closure was cocked or angled relative to the

container’s neck. In such situations, the threads on the
screw closures were susceptible to cross-threading or

25

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1a and 1b are upper and lower sectional viEWS,

-respeetwely, of a capping head containing a finger grip-
-ping chuck, a magnetic torque-dependent clutch and a

- quill containing poppet valves which are selectwely

activated by an actwatmg arm and cam arrangement.
FIG. 2 is a top view of a cam used in the capping
head.
FIG. 3is a 31de view ef the cam taken along the line
3—3 in FIG. 2. |

'FIG. 4 is an end view of the four gnpper fingers in a

~ closed pomtron taken along line 4—4 of FIG. 1b.

35

- the closures would not be tightened satisfactorily before .

the magnetic clutch disengaged. |
- Now a capping head has been invented which places
a prethreaded closure squarely on a prethreaded con-

tainer and tlghtens it down to a predetermined terque
- value.

-SUMMARY - OF THE INVENTION

"~ Briefly, the present invention relates to a eapplng )
- head which is designed to screw prethreaded closures
onto containers provided with a screw thread. The

- capping head is designed to grip a prethreaded closure

- and position it over the neck portion of a container and

FIG. 5 is a cross-sectional view of the quill showing -
the internal passages to the poppet valves.

FIG. 6 1s a sectmna] view taken along line 6—6 of -

" FIG. 5.

45

screw the closure onto the container. The capping head

includes a housing adapted to be secured to a rotatable

spindle and having a quill mounted therein which is free
to rotate with respect to the housing. The quill contains

S50

a pair of radially aligned poppet valves and an activat-

~ ing arm pivotally attached between the poppet valves.
One end of the activating arm carries a cam follower

- which contacts a cam surface formed on the inside
- surface of the housing. The capping head also includes

55

- a clutch having a drive plate connected to the housing

and a driven plate connected to the quill. Further at-
~tached to the driven plate is a chuck for gripping a

~ prethreaded closure. The chuck is fluid activated be-

tween opened and closed positions by operation of the =
poppet valves. When the torque between the drive plate

and the driven plate exceeds a desired predetermined.

~value, the cam follower traverses the cam surface and
selectwely activates one of the two poppet valves,
~ which in turn routes pressunzed ﬂuld through the quill

- 10 actwate the chuck.

65

 FIG. 7is a cross-sectlonal view of the qu111 and the_ .
second piston showing the internal passages. between
the peppet valves and the first and second pistons. -
FIG. 8 is a sectional view of the quill taken along line
8—8of FIG.7. :
FIG. 9 is a cross-sectional view of the qulll showmg |
the exhaust passageways R
FIG. 10 1s an end view of FIG. 9. | |
FIG. 11 is a schematic of the fluid flow path between

the pOppet valves and the pistons showing the fingers of

the chuck in an open position and the upper chamber of
the second piston open to an exhaust passage. .
FIG. 12 is a schematic of the fluid flow path between
the poppet valves and the pistons showmg the fingers of
the chuck in a closed position. =~ -_
FIG. 13 is a schematic of the fluid flow path between |

the poppet valves and the pistons showing the fingers of
‘the chuck in a pomtlon to start releasmg a prethreaded

closure.

FIG. 14is a schemattc of the fluid flow path betweenj
the poppet valves and the pistons showing the fingers of
the chuck in an open position and the lower chamber of
the second piston open to an exhaust passage. -'
~ FIG. 15 is a schematic of the fluid flow path between

“the poppet valves and the pistons showing the fingers of '
- the chuck in an open position and the upper chamber of

the second piston vented to the atmosphere via the

- second peppet valve.

FIG. 16 is a schematic of the fluid flow path between
the pbppet valves and the pIStOIlS showmg the ﬁngers of
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the chuck in an open position and the lower chamber of
the second piston vented to the atmosphere via the first
poppet valve.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1a and 1b, a capping head 10 1s
shown having a housing 12 adapted to be secured to a
rotatable drive spindie 14. The drive spindle 14 contains
screw threads 16 which engage 1n a mounting hub 18
secured to one end of the housing 12. The housing 12
contains an axial bore 20 which has an open end 22
aligned opposite to the mounting hub 18. The housing
12 also has a cam member 24 attached thereto, see
FIGS. 1q, 2 and 3. The cam member 24 is shown as a
separate part which mounts to the housing 12 by a plu-
rality of bolts 26. The bolts 26 are recetved in bores 28
formed in the cam member 24. It should be noted that
the cam member 24 can be integrally formed with the
housing 12 if desired. The cam member 24 has a cam
surface 30 which includes at least one and preferably
four raised notches 32. The notches 32 activate a cam
follower which traverses the cam surface 30. The exact
number of notches which can be used and the spacing
between the notches direct the movement of the cam
follower and can be varied to suit one’s particular needs.

The housing 12 has a quill 34 mounted therein on a
pair of bearings 36 and 38. The bearings 36 and 38 per-
--mit the quill 34 to rotate freely with respect to the hous-
- ing 12. The bearing 36 is press-fitted into an inner pe-
" ripheral surface of the housing 12 while the bearing 38
- is held in place by a bearing cap 40 and a retainer ring
41. The bearing cap 40 is connected to the housing 12
by the bolts 26 which passed through the bores 28
formed in the cam member 24.

The quill 34 contains three radial bores 42, 44 and 46,
which are arranged in line along the longitudinal axis of
~ the quill 34, and a coaxial bore 48 which 1s opened at
one end. The open end of the bore 48 is adjacent to the
open end 22 of the housing 12. A first piston 50 is mov-
~ably positioned in the radial bore 42 and is biased out-
wardly by pressurized fluid, preferably air. Movably
positioned 1n the bores 44 and 46 are first and second
poppet valves 52 and 54, respectively, which are biased
outwardly by spring force. Preferably, the poppet
valves 52 and 54 are 3-way, 2-position poppet valves.
An elongated piston rod 56 i1s movably positioned in the
coaxial bore 48 and has a second piston 58 secured
thereto. The piston rod 56 1s also movable by pressur-
ized fluid, such as air, relative to the quill 34. In order to
permit pressurized air to be routed to the lower surface
of the second piston 58, a passageway 60 is formed
through the piston rod 56 which terminates at a circum-
ferentially located port 62 situated on the lower side of
the second piston 58. A spring 64 is positioned in the
coaxial bore 48 between the quill 34 and the upper sur-
face of the second piston 58 and serves to bias the sec-
ond piston 58 away from the quill 34. As used through-
out this application, upper and lower surfaces will refer
to the orientation of the capping head 10 as viewed in
FIGS. 1a and 15.

Referring again to FIG. 1q, the quill 34 has an activat-
ing arm 66 pivotally attached thereto by a bolt 68 such
that the arm 66 can selectively operate either the first or
second poppet valve 52 or §4, respectively. The bolt 68
1s threaded into a threaded bore 69 which is preferably
formed in the quill 34 between the bores 44 and 46.
Attached to one end of the arm 66 is a cam follower 70

10

15

20

4

which is in constant contact with the cam surface 30. To
assure that the constant contact is maintained, a spring
72 is positioned close to the cam follower 70 1n a shal-
low bore 74 formed in the quill 34. The spring 72 biases
the arm 66 outward away from the quill 34. The oppo-
site end of the arm 66 contacts the first piston 50 and
controls its outward movement. When the cam fol-
lower 70 moves inward toward the center of the quill 34
by rolling over one of the notches 32, the arm 66 pivots
on the bolt 68 and permits the first piston 50 to move
outward under the influence of pressurized air. The
specific movements of the poppet valves 52 and 54 and
the pistons 50 and 58, relative to the position of the cam
surface 30, will be explained shortly. -
Referring to FIG. 1), the capping head 10 employs a
torque dependent clutch 76 which is preferably a non-
frictional magnetic clutch. The clutch 76 consists of a
drive plate 78 which is attached to the bearing cap 40 by
threads 80. The threads 80 permit axial adjustment of
the drive plate 78 relative to both the housing 12 and the

~ bearing cap 40. The clutch 76 also has a driven plate 82

25
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which is permanently attached over the opened end of
the quill 34 by machine screws 84. Preferably, an mner
circumferential surface 85 of the driven plate 82 pro-
vides a bore within which the second piston 58 can
reciprocate. The driven plate 82 also serves as a stop to
limit the downward movement of the second piston 58
away from the quill 34.

Both the drive plate 78 and the driven plate 82 con-
tain a plurality of cylindrical permanent magnets 86 and
88, respectively, which are arranged in a circumferen-
tially spaced relationship. The magnets 86 and 88 are
mounted on facing surfaces of the drive plate 78 and the
driven plate 82, and the poles of the magnets 86 and 88
are arranged so that the drive plate 78 and the driven
plate 82 attract each other at least in one relative posi-
tion. There are an even number of magnets 86 and 88
arranged alternately in a north-south pole relationship.
In our capping head 10, eight magnets 86 are secured to
the drive plate 78 and eight equal strength magnets 88
are secured to the driven plate 82. When eight facing
magnets 86 and 88 are used, four stable pole positions
are created in a 360° revolution when the north poles on
the magnets 86 coaxially align with the south poles on
the magnets 88. For each such alignment, a noich 32
musi be present on the cam surface 30. This can be
accomplished by providing a plurality of notches 32 on
the cam surface 30 numbering equal to half the number
of magnets 86 on one of the plates 78 or 82. For exam-
ple, when four notches 32 are equally spaced on the cam -
surface 30 corresponding to eight magnets 86 in each of
the plates 78 and 82, the travel of the cam follower 70
will be 90° for each prethreaded closure 118 to be
screwed onto a container.

The clutch 76 can be set to a desired, predetermined
torque by controlling the air gap between the perma-
nent magnets 86 and 88. In the embodiment shown in
FIG. 1b, this is easily accomphshed by screwing the
drive plate 78 further onto the bearing cap 40 when one
wishes to increase the torque value and by unscrewing
the drive plate 78 from the bearing cap 40 when the
torque value is to be reduced. When the torque value
between the drive plate 78 and the driven plate 82 is
substantially below the preselected value, the drive
plate 78, the housing 12, the driven plate 82 and the quill
34 will all rotate at the same speed and in the same
direction as the drive spindle 14. As the torque value
between the plates 78 and 82 approaches the preselected




 magnetic clutches is described in U.S. Pat.

5

‘than the housing 12. When this occurs, the cam fol-

4, 633 646

o torque value, shppage occurs and the driven plate 82
~ and the quill 34 will begin to rotate at a slower speed

lower 70 will start to traverse the cam surface 30. Once

- the desired torque value is reached or exceeded, the
~ driven plate 82 and the quill 34 will stop rotating and

3

this permits the cam follower 70 to traverse a greater

segmem of the cam surface 30. The activating arm 66

will in turn pivot once the cam follower 70 encounters

~one of the notches 32. The use and performance of
No.
4,364,218 and also in U.S. Ser. No. 602,237, filed Apr.
19, 1984, assigned to Aluminum Company of America,
~ both of which are incorporated by reference and made
‘a part hereof. |

A chuck 90, Wh.lCh 1nc1udes a support 92 and a gulde

10

15

- ring 94, is attached to an outer end of the driven plate 82

by cap screws 96. The chuck 90 also includes a plurality

- of gripper fingers 98, of which there are at least two and

preferably four, each hawng a concave gripping surface
- 100, best seen in FIG. 4. Each finger 98 contains a flat
. pie-shaped base 102 which is pivotally retained between

. 6 S
are used to guarantee that the first and second poppet
valves 52 and 54, respectively, receive an adequate -
volume of pressurized air. However, depending upon
the application, one air passage may be sufficient. Fur-

thermore, the air passage could have a larger diameter

or the diameter could be kept the same 1f the requ:red

_alr volume was less.

Referring to FIGS. 7 and 8, the pressurlzed air which

‘enters the first and second bores 44 and 46 passes '

through the poppet valves 52 and 54 and is routed onto
the first and second pistons 50 and 58, repsectlvely,

through passages 126 and 128. The pressurized air from

bore 44 is routed through passage 126 to the upper end
- of the piston rod 56. This air then passes thmugh the

passageway 60 and the port 62 and impinges upon the
lowermost surface of the second piston 58. This pressur-

1zed air causes the second plston 58 to move upward | '

~toward the quill 3¢ which in turn causes the gripper
- fingers 98 to move to their closed position. At this time,

20

the second poppet valve 54 will move to a position
permitting air in the coaxial bore 48 and above the sec-

" ond piston 58 to be routed back through the passage 128

the gulde ring 94 and a support nut 104. The support nut

104 is secured to the outer end of the piston rod 56 by
-threads 106. The support nut 104 contains a circumfer-

25

~ential groove 108 on its outer periphery which has a
- tapered surface 110 angled downward and outward .

~ toward the driven plate 82. The circumferential groove
" 108 receives the inner end of the base 102 of each finger

98 and permits the base 102 to pivot relative to the guide

~ ring 94 as the support nut 104 is moved axially down-

~ward away from the quill 34. Each gripper finger 98

30

‘also contains an inwardly extending tab 112 distally

spaced from the base 102. The tabs 112 cooperate with
the support nut 104 to hold a pressure plate 114 in place.

- The tabs 112 project into a circumferential slot 116

formed in the outer penphery of the pressure plate 114.
The pressure plate 114 is preferably constructed of

- plastic or hard rubber and can act as a cushion and rest
 for the top of a prethreaded closure 118. When four

35

40

gripper fingers 98 are used, it is advantageous to arrange

 the fingers 98 in a circular pattern with each finger 98

- being offset 90° from the adjacent fingers.

The chuck 90 is constructed such that as the piston

rod 56 and the attached support nut 104 move axially

45

downward away from the quill 34, the gripper fingers

- 98 will pivot on the guide ring 94 to an open position. In

- the open position, the chuck 90 will be capable of re-
ceiving the prethreaded closure 118 within the opening

defined by the concave gripping surfaces 100. Move-
~ ment of the piston rod 56 and support nut 104 axially

~ upward toward the quill 34 will cause the gripper fin-

~gers 98 to pivot on the guide ring 94 to a closed position
wherein the concave gripping surfaces 100 will grip the
outside surface of the prethreaded closure 118. In this
position, the prethreaded closure 118 will be held secure
with its outer top surface 119 contacting the pressure

50

and into the second bore 46. Also, pressurized air which
is used to hold the first piston 50 in an out position can

be vented through the same passage 128 to the second .
‘bore 46. The air that is to be vented from the first and

second bores 44 and 46, respectively, is routed through
exhaust passages 130 and 132 to the atmosphere as is

shown in FIGS. 9 and 10. It should be noted that the
passages 126 and 128, shown in FIGS. 7 and 8, serve to

~alternatively supply and vent pressurized air to and
from the upper and lower surfaces of the second piston
58. The passage 128 also supplies and vents air to and -

from the first piston 50. Therefore, the position of the
first and second pistons 50 and 58, respectively, will
depend upon the position of the first and second poppet
valves 52 and 54, respectively, relative to their positions
in the bores 44 and 46. For example, when the second
poppet valve 54, located in the bore 46, is positioned
such that pressurized air can flow through the passage

128, the first piston 50, located in the bore 42, will be

biased outwardly. Simultaneously, pressurized air will
enter the coaxial bore 48 and cause the second piston 58
to move downward away from the quill 34. The down-
ward movement of the piston 58 forces the air below
the second piston 58 out through the port 62, the pas-

sageway 60 and the passage 126 back through the first

poppet valve 52 and through the exhaust passage 130 to -
the atmosphere. This permits further downward move-
ment of the second piston 58 such that the gripper ﬁn—

gers 98 will plvot to their open posmon

55

OPERATION

The Operatlon of the capping head 10 will be ex-
plained by use of schematics shown in FIGS. 11-16.

- Referring to FIG. 11, the first poppet valve 52 is shown

plate 114. The prethreaded closure 118 will rotate at the B

| . ~ same speed as the driven plate 82 and the qu111 34.
- Referring to FIGS. 5 and 6, pressurized air of approx-

imately 50 to 125 pounds per square inch is supplied

~ from a supply source (not shown) through a central
~ passage 120 formed in the quill 34. The incoming air is -

directed through two smaller passages 122 and 124 and
1s routed to the first and second bores 44 and 46. The

~ second poppet valves 52 and 54, respectively. In this
partlcular embodlment the two passages 122 and 124

65
first and second bores 44 and 46 house the first and

in an in position and the second poppet valve 54 is
- shown 1n an out position such that the arm 66 and cam
~follower 70 are biased against the cam member 24. This
figure represent the start position wherein the gripper

fingers 98 are open and the second piston 58 isina down
position biased by the sprmg 64. The system is currently
at zero pressure smce an air valve 134 is in a closed
posmon and the passage 128 is open to the atmosPhere '
via the second poppet valve 54. At this time the capping

~ head 10 is in 2 down position ready to grip a preth-
readed closure 118 before it moves up and over Into
| allgnment w1th the neck of a bottle |
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Referring to FIG. 12, the air valve 134, which can be
an air valve as described 1n U.S. Ser. No. 792,500, filed
on Oct. 29, 1985, and assigned to Aluminum Company
of America, is opened and the air pressure 1s brought up
to a pressure ranging between 50 and 125 psi. This atr
pressure is directed to the lower surface of the second
piston 58 causing it to move upward against the spring
64 and close the fingers 98 about a prethreaded closure
118. As pressurized air is routed through the first pop-
pet valve 52 and the passage 126 to a lower chamber 136
of the cylinder, the air in an upper chamber 138 of the
cylinder is vented through the passage 128 and through
the second poppet valve 54 to the atmosphere. One will
notice that the poppet valves 52 and 54 have not
changed positions from FIG. 11 to FIG. 12, but instead
the only difference is that pressurized air has entered the
system through the air valve 134 and the second piston
58 has moved upward causing the fingers 98 to close
and grip the closure 118. At this time the capping head
10 also moves vertically upward and in a circular arc
into alignment with a prethreaded container which is to
be capped. The prethreaded closure 118 1s then lowered
into contact with the neck of the container.

Referring to FIG. 13, as the closure 118 is tightened
onto the prethreaded container, the torque value ex-
erted on the quill 34 increases to a point wherein the
quill 34 stops rotating relative to the housing 12. When
this occurs, the cam follower 70 traverses the cam sur-
~face 30 and encounters one of the notches 32 formed
-~ thereon. The notch 32 forces the cam follower 70 to
move inwardly toward the quill 34 which causes the
arm 66 to pivot on the bolt 68. This causes the second
- poppet valve 54 to move inward. At the same time, the
arm 66 moves away from the first poppet 52 which is

3

10

15

20

25

30

spring biased to move outward. The mechanical shift of 35

the two poppet valves §2 and 54 causes the pressurized

air from the air valve 134 to be routed to the inner
- surface of the first piston 50 via the extension of the
- passage 128. This causes the piston S0 to move outward
~against one end of the arm 66. In this position, the arm

66 1s prevented from pivoting back to its initial position
- 'shown in FIG. 11.

Referring now to FIG. 14, the pressurized air from
the air valve 134 is routed through the second poppet
valve 54 and through the passage 128 to the upper
chamber 138 of the second piston §8. At the same time,
the air in the lower chamber 136 is permitted to vent
through the passage 126 and the first poppet valve 52 to
the atmosphere. This flow path allows the second piston
58 to move downward under the influence of the pres-
surized air entering the upper chamber 138 in coopera-
tion with the mechanical spring 64. The downward
movement of the second piston 58 causes the fingers 98
to open. At this time the capping head 10 1s still in the
down position with the chuck 90 positioned adjacent to
the neck of the prethreaded container. Once the fingers
98 release the closure 118, the quill 34 finds its next
preferred position, determined by the magnets 86. Also,
the arm 66 rotates past the notch 32. Air pressure in the
passage 128 holds the piston S0 outward against the arm
66 which holds the second poppet valve 54 in position
to keep fingers 98 open. |

Referring to FIG. 18§, the supply of pressurized air to
the system is terminated and the air valve 134 is moved
to a position wherein it vents the air to the atmosphere.
When this occurs, the pressurized air holding the first
piston 50 outwardly and the pressurized air from the
upper chamber 138 of the second piston 58 is released

435

20

29

65

8

through the second poppet valve 54 and through the air
valve 134. At this time, the capping head 10 is still in the
downward position but the container which has been
capped has been routed away. It should be noted that
even though the system is vented, the second piston 58
is still in the downward position causing the fingers 98
to remain open under the influence of the mechanical
spring 64. This is important for it assures that if the
prethreaded closure 118 was defective, or if the threads
were stripped during the threading process, or if there
was a broken bottle under the chuck 90, the closure 118
would still be allowed to drop out. This action clears
the fingers 98 so they can pick up another prethreaded
closure 118 for the next container. As the air pressure
behind the first piston 50 is vented to the atmosphere,
the spring 72 will cause the arm 66 to pivot back to its
initial position. As this occurs, the first poppet valve 52
will be urged back to its inward position by the arm 66,
and the second poppet valve 54 will be moved outward
under the influence of its biasing spring. This final posi-
tion 1s shown in FIG. 16. The capping head 10 will then
vertically move upward and in a circular arc so as to be
in position to pick up another prethreaded closure 118
and to thread it onto another container.

While the invention has been described in conjunc-
tion with a specific embodiment, it 1s to be understood

that many alternatives, modifications and variations will

be apparent to those skilled in the art in light of the
aforegoing description. Accordingly, this invention 1s
intended to embrace all such alternatives, modifications
and variations which fall within the spirit and scope of
the appended claims.

We claim:

1. A capping head comprising a housing adapted to
be secured to a drive spindle, a quill mounted in said
housing for free rotation therewith and containing a
pair of poppet valves, a torque-dependent clutch having
a drive plate connected to said housing and a driven
plate connected to said quill, a chuck capable of grip-
ping a prethreaded closure attached to said driven plate
and fluidly activated between an open and a closed
position by said poppet valves, activating means at-
tached to said quill and cooperating with said housing
to selectively operate said poppet valves when the
torque value between said drive plate and said driven
plate exceeds a predetermined value, and conduit means
for routing pressurized fluid to and from said poppet

valves.
2. The capping head of claim 1 wherein said activat-
ing means includes an arm pivotally attached to said

quill so as to selectively activate one of said poppet

valves, and a cam follower attached to an end of said
arm which contacts a cam formed on an inner circum-
ferential surface of said housing.

3. The capping head of claim 2 wherein said poppet
valves are arranged longitudinally in-line on said quill in
radial bores and said arm is pivotally connected be-
tween said pair of poppet valves.

4. The capping head of claim 1 wherein said poppet
valves are 3-way, 2-position valves.

5. A capping head for screwing a prethreaded closure
onto a container, said capping head comprising:

(a) a housing adapted to be secured to a rotatable

- drive spindle and having a cam formed on an inner
circumferential surface thereof:

(b) a quill mounted 1n said housing for free rotation

therewith, said quill containing a pair of radially
aligned poppet valves;
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- secured to said housing and a driven plate secured

4 633 646

(C) a torque-dependent clutch havrng a drive plate N

- to said qmll said clutch being capable of stopping - '

the screwing of a screw closure onto said container

when a predetermined desired torque is reached;

 (d) a chuck secured to said driven plate for rotation |

therewith and being fluidly connected to said pop-

~ pet valves for movement between a closed position

- whereby said screw closure is grlpped and an open
position whereby said screw closure is released:;

- (e) activating means for selectively operating said
poppet valves by traversing said cam when the

torque between said drive plate and said driven

plaie exceeds a predetermined value; and

' (f) conduit means for routing pressunzed fluid to and

from said poppet valves.

10
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(f) actlvatlng means for selectively 0perat1ng said first

and second poppet valves by traversing said cam =

when the torque between said drive plate and said

activating means including an arm pivotally at-
- tached to said quill and a cam follower attached to
an end of said arm which contacts said cam; and
- (g) conduit means for routing pressurized fluid to and
from said first and second poppet valves and said
plston |

12. The cappmg head of clalm 11 wherem sald pres- . B

- surized fluid is air.

6 The capping head of claim 5 wherein sard activat-

ing means includes an arm pivotally attached to said

quill so as to selectively activate one of said poppet
~ valves and a cam follower attached to an end of said
“arm which contacts said cam. | |

7.. The capping head of claim 5 wherein said arm is

spring biased to ensure that said cam follower engages

- said cam.

8. The capplng head of claim 5 wherem said clutch is
~ a non-frictional clutch with permanent magnets

' mounted on facing surfaces of said drive plate and said

driven plate, and the poles of said magnets are arranged

'so that said drive plate and said driven plate attract each.

other at least in one relative position.

13. The cappmg head of clalm 11 wherem sald acti- "

' vating arm is pivotally attached between said ﬁrst and
15

second poppet valves. |
- 14. The capping head of claim 13 wherein said arm is

' spring biased to ensure that sald cam follower engages

- said cam.

20

15. The capping head of claun 11 wherem said piston -

1s spring-biased to a position which causes said ﬁngers_ .

~to move toward said open pOSItlDIl releasmg said screw.

25

closure.
16. The capplng head of claun 11 wherem satd first
a_nd second poppet valves are 3-way, 2-position valves.
17. The capping head of claim 11 wherein said chuck

~ has four fingers each having a concave gripping surface.
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9. The capping head of claim 5§ wherein said chuck i 15

‘comprised of at least two gripper fingers.

10. The capping head of claim 5 wherein said poppet

valves are 3-way, 2-position valves.
11. A capping head for screwing a prethreaded clo-

~sure onto a container provlded with a screw thread, said

cappmg head comprising:

35

(a) a housing adapted to be secured to a rotatable

drive spindle having a bore formed therein which is
- open at one end and having a cam formed on an
~ inner circumferential surface thereof:
- (b) a quill mounted in said housing for free rotatlon
therewith, said quill havmg two radial bores

formed therein which receive a first and a second

poppet ‘valve, reSpecttvely, and a coaxial bore
formed therein which is open at one end;

©(c) a non-frictional, torque-dependent clutch Wthh'
stops screwing a screw closure onto said container

‘when a predetermined desired torque is reached,
said clutch having a drive plate secured to said

plate secured to said quill, said drive plate and said

45

~ housing adjacent to said open end and a driven

driven plate having permanent magnets on facing

surfaces thereof which are retained in a spaced-
apart relationship;

(d) a piston rod partiaily posrtloned in said coaxial

bore formed in said quﬂl and axially movable by
pressurlzed fluid, sald piston rod supporting a plS-
ton;

(e) a chock secured to sald driven plate for rotatlon

therewith and affixed to an end of said piston rod

33

- for axial movement therewith, said chuck havinga

plurality of fingers which are movable between a

closed position whereby a screw closure is gripped

when said piston is pressurized on one side and an

65

open position whereby said screw closure is re-

leased when satd plStOIl 1S pressurlzed on the oppo-
- site side; |

18. The capping head of claim 17 wherein said four

fingers are arranged in a circular pattern with each

finger being 90° out-of-phase with the adjoining fingers.
19. The capping head of claim 11 wherein said fingers
are attached at their bases to a retainer nng which per-

mits pivotal motion and said retamer rlng 1s sccurely_

attached to said driven plate. .
20. A capping head for screwing a prethreadcd clo--

sure onto a container provlded with a screw thread said =

capping head comprising:
(a) a housing adapted to be secured to-a rotatable |
drive spindle having a bore formed therein whichis
open at one end and having a cam formed onan
inner circumferential surface thereof; |
(b) 2 quill mounted in said housing for free rotation

therewith, said quill having three radial bores

formed therein which are arranged in-line and a
coaxial bore formed therein which is open at one
- end, said bores retaining a first piston, a first poppet
- valve, a second poppet valve and a plStOIl rod
respectwely, |
(c) a non-frictional, torque-dependent clutch which
stops screwing a prethreaded closure onto said
container when a predetermined desired torque is
reached, said clutch having a drive plate secured to
- satd housing adjacent to said open end and a driven
plate secured to said quill, said drive plate and said
driven plate having permanent magnets on facing

surfaces thereof which are retamed in a spaced- o

" apart relationship; |
(d) a second piston mounted on sald prston rod and
bemg movable by pressurized ﬂllld relatwe to said
- openend of said quill; =
~ (e) a chuck secured to said driven plate for rotation

therewith and affixed to an end of said piston rod

for axial movement therewith, said chuck havinga
~ plurality of fingers which are movable between a
~ closed position whereby a prethreaded closure is
gripped when said second piston is pressurized on
~one side and an open position whereby said preth-
readed closure is released when said plston is pres-
surlzed on the opposrte 81de

~ driven plate exceed a predetermined value, said
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11 ' - 12
(f) activating means for selectively operating said first (g) conduit means for routing pressurized fluid to and
and second pistons and said first and second poppet from said first and second pistons and said first and
valves, said activating means including an arm second poppet valves.
pivotally attached to said quill, one end of said arm 21. The capping head of claim 20 wherein said arm is

being in constant contact with said first piston and 5 spring-biased outwardly such that said cam follower is
the other end of said arm having a cam follower in constant contact with said cam.

attached thereto which traverses saild cam when 22. The capping head of claim 20 wherein said first
the torque between said drive plate and said driven and second poppet valves are 3-way, 2-position valves.

plate exceeds a predetermined value; and « * % % %
| 10
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